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POPULAR MECHANICS 


Trains of the Future May Run on One Rail 


The Traffic World’s Attention is Turned Toward a Wonderful Railroad Being Built 


in England 


Will the overland flyer of the future speed through the 
country on one rail instead of two? Has the double rail, to 
Which we have so long been accustomed, been a hindrance 
rather than an aid toe rapid and comfortable traffic? Does 
the railroad with single rail furnish the solution of the prob- 
lems of speed and economical operation—problems that have 
engaged the minds of the greatest engineers of the world for 
a generation. <All civilization is now turning its eyes to a 
test that is to be made with a single-rail line in England. Ex- 
periments, previous to beginning the construction, gave forth 
such amazing results as to place this system almost beyond 
the experimental stage. The success of these experiments has 
been so great as to induce the offer of unlimited capital and 
to cause the scientific world to wonder if railway construc- 
tion of the past has all been based on the wrong principle. 
The single track train is an odd looking contrivance, but it 
is said that passengers glide along in the saddle-bag shaped 
cars with an ease of motion never before realized in railway 
traffic. It is expected to make a speed of 11u miles an hour. 

The road is now being built, and will soon be in operation. 
It will extend from Manchester to Liverpool, and is patterned 
after the road which was operated at the Brussels exhibition 
in 1897, which was three miles long, and on which a speed of 
83 miles an hour was frequently made. As this line was 
very crooked, it was not adapted to as high speed as the 
Manchester-Liverpool road, which has few curves. 

The new system is known as the Behr Mono-Railway. The 
track is a single rail of the same shape and weight as gen- 
erally used on steam roads. This rail is fastened at the top 
of an A-shaped structure made of steel. The structure is 
riveted to steel ties firmly imbedded in cement and rock bal- 
last. The triangular supports for the rail are only 4 feet high, 
and one is placed every 3 feet 3 inches. At each side and 18 
inches from the ground is placed a light guide rail to keep 
the moving car in position. The entire weight of the car 
rests upon large grooved wheels which travel upon the large 
rail at the top of the framework. As electric motors will be 
used to propel the train, each of these wheels will be made a 
“driver.” Current is conducted on rails placed upon the ties, 
but insulated from them. 

The cars consist of two compartments, one om each side of 
the structure, and are 60 feet long, weighing four tons each. 
They will seat 32 passengers, who will sit with thefr backs to 
the track. No stops will be made between Manchester and Liv- 
erpool, and it is expected to make the trip of 34 miles in 
20 minutes, which is just one-half the best time now made 
by the steam road running between these cities. Two tracks 
will be provided, one for use in each direction, and only pas- 
sengers, mail and light parcels will be carried. One million 
dollars has been spent in bringing the system to its present 
state of efficiency, for while the successful working of the 
idea is comparatively recent, the conception is not. On this 
point Page’s Magazine, a notable English authority, says: 

“The first idea of a single-rail railway dates back to one 
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hundred years ago, and many such are now being used in 
various parts of the world. Perhaps the most interesting is 
the ‘Lartigue’ system; the idea was suggested to M. Lartigue, 
who was at the time manager of a company in Algeria, by 
the sight of a long line of camels with their saddle packs on 
either side. 

“In his imagination the line of camels transformed itself 
into an elevated single-rail and the packs into passenger cars 
carried on each side of the rail. The plan was soon put into 
operation, and a line was built consisting of a main or carry- 
ing rail placed on the top of two trestles, to the apex of which 
the rail was bolted. The motive power was animal, and the 
line proved useful in carrying agricultural produce in deep 
sandy districts, where sand storms frequently covered the 
rails if laid on the ground in the usual way.” 

Mr. Behr took up the work in 1885, built a short experi- 
mental line in Ireland, which has been in operation since 1886, 
and later the Brussels road. 

A speed of 100 miles an hour on the ordinary two-rail track 
of steam roads is only possible by having an almost per- 
fectly straight track and a very heavy roadbed. Competent 
engineers have placed the necessary elevation of the outside 
rail on curves of a two-rail track at from 18 to 22 inches for 
a safe speed of 100 miles an hour. This elevation would be 
wholly impractical for trains moving at slow speed, as grav- 
ity would overcome their inertia and the cars would tip over. 
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MAKING STRAW HATS IN CUBA. 


Woven by Hand in Farm Houses Which are Shared by Pigs, 
Chickens and Dogs 


Straw hats of excellent quality can be bought in Cuba at 
exceedingly low prices. The hats are made by hand, mostly 
by the women, while the men work in the fields or lounge 


— 

Making Hats in Cuba 

about in the shade. Every Cuban residence in certain of the 

farming districts of the poor is a hat factory. Here girls in 

their teens toil throughout the day interweaving the straw 

into the form of tiles. Remarkable skill is possessed by some 

of these feminine hat-makers, but a remuneration of 30 

cepts a day is considered good returns for their labors. 

Cooking, eating and sleeping are often done in the same 
room where the hats are made. 

Tropical Truth says: The farmhouse is a hut of one room 
with a lean-to for a kitchen, which is freely shared by pigs, 
chickens, cats, dogs and whatever other animals the farmer 
owns. The ponies and cattle have no shelter, and need none. 


’ 


There were 19 transatlantic steamers in Portland, Me., on 
one day recently, discharging or waiting to be discharged. 
This is the largest number that ever assembled in this port 
at any one time. 
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POPULAR MECHANICS 


Heats Whole Towns From Central Plant 


Most Remarkable System in the World at LocKport, N. Y.--Plan Destined to Supplant 


Empire Steam Trap 


Goodbye to the boiler and furnace and 
individual heating plant of the flat 
building; goodbye to the furnace-heated 
residence; to the gas and coal leaters 
and to the present system of heating 
hotels and office buildings. Instead of 
having the heating plant in the building 
the latest and the ideal method is to have 
the heated steam sent to the building 
through underground pipes from a cen- 
tral plant, which plant furnishes numer- 
ous other buildings with heat in the 
same manner. The time is probably not 
far distant when no building will be 
bothered with producing its own heat. 
Each town will have one great heatinz 
plant and from this the steam will be 
sent to all the residences and building 
houses through a system of pipes, jusi 
as gas is distributed now. The amount 
of heat used by each consumer will be 
measured by a meter, just as gas is 
measured. 

There is one town in the United States 
that is already thoroughly equipped with 
this system. It is Lockport, N. Y. The 
system is also installed in districts of 
many cities, so that one great plant 
heats all the houses, for blocks around. 
Other towns and districts are being 
equipped so rapidly that the method 
seems to presage a new era in our inode 
of keeping warm. 

This idea of underground steam dis- 
tribution was conceived by  Birdsill 
Holly, the famous inventor to whom we 
are indebted for the pumping machinery 
for the direct distribution of water. Be- 
fore his death he formed the Holly Steam 
Combination Company, which, in 1877, put 
his ideas of steam heat into effect in 
Lockport, N. Y., the town that now boasts 
of the most advanced system of heating 
in the world. The construction at first. 
however, was crude, and gave but poor 
success. But Lockport has served as the 
American field for experiments ever since 


Other Methods 


and now the system seems to 
reached perfection. The original 
pany has been succeeded by the Amer- 
ican District Steam Company, which has 
employed leading engineering winds of 
the country in perfecting the ideas oric 
inated by Birdsill Holly. 

In the system of district steam heating 
the boiler house of the central station, 
Which contains a battery of boilers, is 
located where fuel can be obtained at 
the least expense in handling. The cost 
of firing is reduced by automatie stokers 


have 


and machinery for handling fuel. Full 
weight, strictly wrought iron pipe is 
used in conveying the steam to. = sub- 
scribers. The mains are often as large 
as 24 inches in diameter. Insulation is 
secured by covering the pipe with as 
bestos and enclosing all in a round tin 


lined wood casing, having a shell of four 
inches with a dead air space of one inch 
between the tin and the asbestos covered 
pipe. The meter to determine the amount 
of steam used registers in pounds of 
water, and knowing the evaporative duty 
of fuel and its price, together with the 
cost of firing and other expenses, a ba- 
sis is obtained for the proper charge to 
consumers. 

Where it is desirable to drip the street 
mains from condensation, the 
connection is made from the bottom 


service 


of 


Meter for Measuring Heat 


cooling coil, itself not unlike a spiral ra- 
diator, is placed in each building. All 
the water of condensation is discharged 
into it from the steam trap. This coil 
serves as an indirect radiator for the pur 
pose of ventilation and affords the cus 
tomer the convenience of being able to 
stand over the incoming supply of heat 
The water leaves the coil only a few de- 
grees above the temperature of the air 
and can be used for laundry or domestic 
purposes. 
The new 
cleanliness, 
coal, 


system 
because 
ashes and 


increased 
absence of 


the build- 


produces 
of the 
smoke about 


Steam Pipe Casing 


the main, and is laid on a down grade 
to the building, where it is dripped 
through a separate trap into an econo- 
mizing coil, and fully utilized. 

The steam is led into the house by 
means of pipes, and radiators are em- 
ployed as in the ordinary steam heating 
systems. A feature of the new system 
is that the main for returning water of 
condensation has been practically aban- 
doned, because the water, after having 
been heated to high temperature, has a 
tendency to impair the pipes. Thus, in- 
stead of being returned, the water is 
either used for household purposes or let 
run into the drain. An economizing or 


Showing Method of Distributing Heat Through District 


ing; increased safety from fire loss; a 
simple means always ready for heating 
water for baths, laundry and other pur- 
poses; a more even distribution of heat 
throughout the building than is obtained 
by the separate systems. There are no 
stationary firemen to pay; no boilers, coal 
bins, ash piles, ete., to take up space; no 
fires to build and look after 


SHAMROCK’S MARVELOUS MAST. 


The hollow steel mast which has been 


made for Sir Thomas Lipton’s new 
yacht, Shamrock III, is declared to be 
the most remarkable achievement in 


yacht construction in Great Britain. The 
workmen who built the spars for all 
three challengers say that the mast for 
the new boat is 1,500 pounds lighter 
than that of Shamrock II, while the 
whole spar is 1,800 pounds lighter than 
the lower mast of Shamrock I. 

The workmen declare that they do not 
see how the steel shell is to withstand 
the enormous strain of a high wind, 
but they admit that the designer is ap- 
parently satisfied with the result. 
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Longest Pier in the World 


Pier at Port Los Angeles, Cal. 


America’s Finest Breakwater 


Port of Los Angeles Greatly Benefited’ by Costly Improve- 
ments at San Pedro 


The finest breakwater in America, cost- 
ing several million dollars, is nearing 
completion at San Pedro, the port of Los 
Angeles, Cal. Here is built the longest pier 
in the world. This will give Los Angeles 
a splendid harbor and will greatly add to 
the city’s commercial growth. The break- 
water, however, is only one of the num- 
erous enterprises that are looming up in 
Los Angeles and making that city look 
like a future rival of San Francisco. 


Enterprise, speaking for Los Angeles, 
says: When a city apparently surround- 
ed by deserts and arid plains, with little 
or no rainfall, and situated 25 miles from 
navigable water, shows greatest 
strides of any city in the country, then he 
at once concludes that credit is due not 
to nature, but to the energy and enter- 
prise of her citizens, and his judgment is 
correct. 


Here is a city of 125,000 people, with 
every evidence of the most striking and 
substantial progress. Her streets are 
well laid out and are being rapidly 
paved, considering that but few years 
ago the present southern metropolis was 
but a sleepy country town of one-third 
its present size. The buildings are of the 
finest type of modern structure. They 
are going up on every hand, yet one can 
rarely find an office vacant or a “To 
Let” sign displayed in the residence sec- 
tions. One of the finest street-car serv- 
ices in the country can be seen in Los 
Angeles. 


Ships Discharging Lumber at San Pedro 
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POPULAR MECHANICS 


Automobile Climbs Lookout Mountain 


Daring Feat to Test the Grade Climbing Possibilities ofa 
Steam Propelled Vehicle 


Climbing to the topmost point on Look- 
out Mountain in automobile is one 
of the most daring of the recent efforts 
of automobilists to test the grade climb- 
ing possibilities of their machines. The 
feat was performed by a Locomobile, a 


the slip of a wheel or the failure of 
the brake would have dashed all four 
of the 20th century mountain climbers 
to certain death. The machine performed 
its duties well, however, and safely bore 
them up and down the steep mountain 


steam propelled vehicle. The ascent of 
the mountain famed for its precipitous 
sides as well as for its historical asso- 
ciations was fraught with great danger, 
and the trip was replete with adven- 
tures that the ordinary individual would 
not care to encounter very often in a 
life time. At many points in the climb 


side, without injury to the vehicle or its 
occupants. 

The illustration shows the Locomobile 
as it halted on the very summit of the 
mountain with its passengers looking out 
over the vast expanse of picturesque 
country that can be viewed from the 
dizzy height. 


Enormous Water Works Being Built in England 


Dams and Reservoirs Costing $50,000,000 to Harness 
the Derwent’s Floods and Supply Four Cities 


Four cities of England—Nottingham, 
Leicester, Derby and _  Sheffield—have 
united in the construction of an’ im- 
mense waterworks system that will cost 
$50,000,000. From the natural water- 
shed embraced in the valley of the river 
Derwent the supply is to be obtained. 
Five great reservoirs and five dams are 
now being built to harnéss the waters. 
The annual rainfall in the valley, 50 
inches per annum, will yield for storaze 
50,000,000 gallons per day. The five res- 
ervoirs will each have a storage capacity 


of from 1,.886,000,000 gallons to 2,160,- 
000,900 gallons. The dams will be from 
95 to 136 feet hich and from 980 to 1,950 
feet long. They will need 2,000,000 tons 
of stone, and quarries covering 52 acres 
were bought in the neighborhood. \ 
railroad 7 miles long, as well constructed 
as a passenger line, has been built for 
present and future use in connection with 
the reservoirs. A town has been built 
especially to house the army of workmen 
that will be employed for at least a dozen 
vears. Dwellings are provided for mar- 
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ried men and their families, as well as 

for single men. The houses are of gal- 

vanized iron lined with matched boards. 

The waterworks are 10 miles from Shef 

field, 30 miles froin Derby, 35 miles from 

Nottingham and 50 miles from Lelfeester. 


A WALKING HARDWARE STORE 


Claude Trimble, 24 years old, a “human 
ostrich,” walked into Erie County Hos 


pital, Buffalo, recently and asked for 
medical attention. After the operation 
had been successfully performed the sur- 
geons had taken from Trimble’s stomach 
453 carpet tacks, 42 penknife blades, 142 
screws, 40 pen points, 6 1-3 ounces of 
ground glass, and a wire chain three 
inches long. Trimble formerly traveled 
with a circus and was a tack eater. 
WHAT HE SAW IN A STREET CAR 
I saw a woman in a street car open 4 
satchel and take out a purse, close the 
satchel and open the purse, take out a 
dime and close the purse, onen the sat 
cbel and put in the purse, close the 
satchel and lock both ends. Then she 
gave the dime to the conductor and took 
a nickel in exchange. Then she opened 
the satchel, took out the purse, closed the 
satchel and opened the purse, put in the 
nickel and closed the purse, opened the 
satchel and put in the purse, closed the 
satchel and locked both ends. Then she 
felt to see if her back hair was all right, 
and it was all right, and she was all 
right, and just as sweet! That was a 
woman. 
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ELEVATOR HEADS AND BOOTS. 


Many fires in grain elevators and flour 
mills have been traced to defects in ele- 
vator heads, says the Grain Dealers’ Jour- 
nal. These have been, to a large ex- 
tent, eradicated in the modern grain ele- 
vator; first, by removing the old faslh- 
ioned solid wooden pulley; second, by 
hoppering or making a slanting strut 
board under the head pulley. 

The elevator stands on the first floor 
or basement, and is practically indepen- 
dent of the building. The head pulley 
and its shaft are fastened to the frame 
work of Texas or top of building. While 
the elevator legging stands solid, the pul- 
leys and shaft are subject to the settling 
of the building, as is frequently in evi- 
dence by the wear of the shaft on sides 
of elevator head. With a horizontal strut 
board under the pulley, though built with 
one or more inches clear space, the pulley 
finally settles into contact, causing fric- 
tion. Besides the full cups overflow, and 
the grain caught by the flat board packs 
under the pulley, making a fire hazard 
and loss of power. It also makes a good 
resting place for insects to breed. 

The cut given herewith illustrates a 
correction by cutting out the horizontal 
board and down leg, and substituting a 
slanting board at an angle of 45 degrees 
with proper side pieces. 


The solid wooden pulley would not be 
considered by anyone today, yet many 
are inclined to use split pulleys. There 
is no fire hazard greater than the fric- 
tion of wood against wood. This will re- 


One Man Unloads Train while it Moves 


Dumping Cars Work Wonderful Changes in Conditions 


It used to be that a large furcve of men, 
armed with shovels, was required to un- 
load one car of ballast or coal, while the 
car stood motionless for hours on a side 
track. Now one man can unload a whole 
train of cars without the train stopping. 
Such is the progress Americans are mak- 
ing in the economy of time and labor. 


Entire Train of Goodwin Cars Being Discharged Simul- 
taneously with One Man at the Air Discharging 
Valves Train Going at 12 Miles an Hour. 


This particular great labor-saving meth- 
od is made possible by the Goodwin ear, 
which is to its kind of traffic what the 
Pullman car is to passenger traffic. That 


two inclined planes. In discharging the 
ear, ohe or both of these inclined planes 
is removed. As a consequence the load 
slides down and out. The discharging 
apparatus is worked by the air brake 
system of the train, as well as by hand, 
and any number of cars may be dis- 
charged at a single operation. To dis- 


Goodwin Cars on Great Northern Railroad Discharg- 
ing Rock—Train Going at Speed of 
16 Miles an Hour. 


charge more than one car at a time 
by one operator, the cars are coupled 
together with their special automatic air 
couplers. In this way the train may be 


Ballasting with Ashes -Restricted Opening 
Train Running 15 Miles an Hour 


is, the Goodwin is the highest class car 
for handling dumpable materials, insur- 
ing the greatest convenience, safety and 
expediency. The ears are generally 
made of steel, as all freight cars will 
be after a while. It carries its load in 
the hollow caused by the intersection of 


sult wehn the shaft and its pulley are out 
of alignment or the elevator leg and head 
out of plumb. The insurance companies 
who study fire hazards to reduce the in- 
surance cost, will not consider risks hay- 
ing these pulleys in heads or boots. The 
wood split pulley has many desirable 
features and uses, but not for service in 
the concealed, inaccessible elevator heads 
and boots. 


CHINAMEN LIVE BACKWARDS. 


In Japan horses are backed into their 
stalls, then a door at the entrance to 
the stall is closed. The door has a feed 
box and hay rack conveniently attached. 

But China is the land of queer doings, 
says the Harness Review. In China the 
left hand is the place of honor. The 
Chinaman rides with his heels insteaa 


Making Roadbed from Material Dumped from 
Train of Goodwin Cars. 


unloaded by the operator while running. 
The cars are built to carry and dis- 
charge all kinds of way freight and gen- 
eral merchandise from fine loose mate- 
rials to bulky materials like pig iron, 
billets, large rock, heavy castings, hot 
cinders, ete. 


of his toes in the stirrups. He carries 
a pig instead of driving him. He whiteus 
instead of blackens his shoes. His fav- 
orite present to a parent is a coffin. He 
keeps out of step in walking with others. 
He shakes his own hands instead of his 
friends. He puts on his hat in saluta- 
tion when we take it off. He deems it 
polite to ask a casual ealler’s age and 
income. His women folk are often seen 
in trousers accompanied by men_ in 
gowns. A Chinaman’s given name 
comes after, not before, “his honored 
family name.” His compass points south, 
and he speaks of westnorth instead of 
northwest. He does not consider it clum- 
sy, but courteous, to take both hands to 
offer a cup of tea. 

And he says of us and our customs, 
as we may say of him and his, “Oh, 
how queer.” 
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THE LIGHTNING CALCULATOR’S AD 
DITION. 


There are experts who can add very 
rapidly, but the best of them cannot add 
up a column of ones any faster than you 
can, says the Draftsman. 

Here is how some of the “rapid addi- 
tion” is worked. The “professor” writes 
a line of figures, then another, and so on. 

2345621 
7654379 
2598432 
7401568 
2132142 
3121421 
25253563 

The second line, however, added to the 
first makes nines, except at the extreme 
right, where the two figures add to ten. 
The third and fourth bear the same rela- 
tion, and as many more as he chooses to 
put down. 

THE WAR CAMEL IN SOMALILAND 
Numbers of the Valuable Beasts Drowned in 
Getting Them Ashore. 


In preparing for the advance on So- 
maliland the British transported large 
numbers of camels to the semi-desert 
land. The Bikanir camel corps was or- 
ganized and is now considered one of the 
most formidable military forces in the 
world for the use for which it is de- 
signed. The camel which rarely requires 
food or drink will carry the trooper and 
sufficient provisions to last him a month. 
Many of the camels on this expedition 
were lost by drowning. The illustration 
shows the unloading of a war camel 
at Obbia. The camel is trussed and slung 
over the ship’s side into a surf boat. The 
ropes are then loosed, the boat is upset 
and the camel is compelled to swim 


Landing a War Camel in the Surf at Obbia With the 
Somaliland Expedition— Photos by a 
British Officer. 
ashore. The camel is not as much at 
home in the water as he is on the desert 
and hence large numbers of them per- 
ished before reaching shore. 


Airship Versus Passenger Engine 


World’s Fastest Train Would Race Across the Continent 
With Swiftest of Aerial Craft 


\n airship race from New York to St. 
Louis during the coming world’s fair has 
been proposed by a New York aeronaut 
This, it is Claimed, would give the entire 
country lying on the route between the 


and others are “also rans.” Of course 
this all comes from the fanciful dreams 
of railway officials: but things that looked 
stranger than this vagary have come 
true, and it may be that scenes like the 


Imaginary Race Between the World’s Fastest Train and a Fleet of Airships Copyrighted 1892 by 
George H. Daniels, Gen'l] Passenger Agent New York Central 


two cities an opportunity of witnessing 
the ships in flight and would prove the 
most sensational race in history. Of course 
there is no airship at present that would 
undertake the long journey, but Santos 
Dumont claims that he will have a craft 
in readiness by the time of the world’s 
fair that can safely fly across the Amer- 
ican continent. The same claim is made 
by Prof, Stanley, who is building the 
monster aluminum airship in San Fran- 
cisco, and by a Chicago aeronaut. 

While some of the inventors say that 
their ships will be able to double the 
speed of a passenger train in the race, 
the New York Central officials say they 
have no fears of anything that flies, 
walks or rolls, making better time than 
the 20th Century Limited, the fastest long 
distance train in the world. The sugges- 
tion has been made to enter the “limited” 
in the race, should it materialize. The 
accompanying illustration shows the re- 
lative position of the racers as they 
would appear at the end of the fifth 
mile, according to the calculations of 
railway engineers, who claim they have 
made due allowance for the increased 
speed capacity that may be attained by 
the new air ships yet to be built. The 
train leading the racers is the famous 20th 
Century Limited: pressing close behind is 
Santos Dumont’s airship being propelled 
by the renowned aeronaut. Next in order 
is Spencer's aerial craft: next Stanley's 


one shown in the illustration will become 
familiar sights to persons even now liv- 
ing. Sending a message across the ocean 
in a second’s time; talking across the 
continent, telegraphing without 
wires would have been considered mir 
acles a few years ago. Hence the race by 
tween airships and train may not be an 
impossibility 
BATTLE OF THE COWS 


Switzerland's annual “battle of cows" 
has just been fought to a finish near the 
little town of Arolla, in Canton Valaise 
This extraordinary battle takes place 
every season when the Swiss cattle 
which come from all parts leave the val 
levs near Arolla in a great herd to feed 
on the mountain sides. The object of the 
conflict is to decide which cow shall be 
queen. This latest fight was seen by a 
party of greatly excited English tourists 
They watched the herd of cows which 
covered a space of 500 yards, fight flerce- 
lv. and saw each cow as soon as she had 
been beaten, led off the “field.” When 
evening came the only occupants of the 
improvised arena were about a dozen un- 
conquered cows, which paced the turf 
proudly. Then the queen of last year 
was let into the field. One by one the 
other cows were permitted to advance 
against her and one by one she put them 
out of business 
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Easy Electrical Experiments 


By LL. P. DIcKINSON 


HOW TO MAKE AN ELECTRIC LOCOMOTIVE. 

\ny ingenious boy can readily construct a model electric 
locomotive which will be the source of much pleasure and in- 
struction as well. 

The main outlines of the motor to be used are shown in 
the accompanying figure. It consists of three main parts, 
the field magnet M, the field coils H, and the armature A. The 


Showing Outlines of Motor. 

field magnet M is made up from strips of thin sheet iron, 
such as may be bought at any stove dealers. This iron is cut 
into strips about 9 inches long and 11% inches wide, and about 
cight strips of this size will be required. In order to bend 
these strips into the shape shown in the figure, it is best to 
inake a wooden form the shape of which is exactly the shape 
of the interior space between the limbs of the magnet. This 
space is circular at one end as shown and the diameter of 
this circular space is 14% inches. The length of the interior 
straight portions is 24 inches. Clamp the wooden form in a 
vise and bend the iron strips around it one at a time, until 
they all conform exactly to the shape shown in the figure. 
Provide blocks of wood shown at B, of which the upper is 244 
inches long, the middle one being of the same length, and 
the lower one being 3%4 inches long. By means of brass 
screws passing from the upper and lower blocks into the 
middle block, the strips of iron may be tightly squeezed to- 
zether into a solid mass. 

The field coils shown at H are 114 inches long and surround 
the iron core to a depth of 4% inch. It is best to make up a 
small form from thin sheet brass or copper which shall have 
the dimensions of the finished coil, and upon which the field 
coils may be wound and-afterwards slipped into place. If 
this is done, however, the coils must be finished and slipped 
on before the circular space at the end of the magnet is 
formed, The wire used should be No. 24 double cotton cov- 
ered, and about 4 ounces will be required. Be very careful to 
insulate all metal parts by covering them with a layer of 
paper before winding on the wire. The coils are connected 
in series in the ordinary manner. 

Passing now to the armature, we come to a more difficult 
matter. The shape of the iron part of the armature is shown 
at C. It consists of three parts—a rectangular central por- 
tion % inch thick, 7% inch long and % inch wide. To 
the narrow faces of this block are to be fastened the two 
circular end portions, by means of flat-head iron screws pass- 
ing through the outer pieces into the central block. These 
cireular pieces of iron should be of such dimensions that 
when bolted together the armature should have an outside 
diameter of exactly 1 inch, and the length of these outer 
sections is 114 inches. Thus an iron core will be formed 
whose length is 1% inches, whose diameter is 1 inch and 
which has a groove 5% inch wide running lengthwise around 
the core. In the exact center bore a hole lengthwise through 
the core, %& inch in diameter. Into this drive tightly a shaft 
2% inches in length and perfectly straight. Now wind the 
slot in the armature core full of No. 24 magnet wire care- 
fully insulated from the iron core. 

A commutator must now be made, shown at K, and con- 
sisting of a cireular hardwood block 5% inch in diameter and 
5-16 inch thick, on the outer surface of which are fastened 
two semi-circular pieces of thin copper. The method of 


fastening these is shown in the small figure at the right. 
The pieces of copper may be cut from any thin sheet, with 
the litthe tongues projecting as shown in the figure. The 
pieces of copper may then be bent into circular form so as 
to fit closely the wooden block, and may be fastened to the 
latter by bending the tongues down over the ends of the 
block, and secured by a pin driven through the tongues into 
the block. The block has a hole in the center just large 
enough so that it will fit very snugly upon the shaft when 
put into the position shown in the figure. Care must be 
tuken that the two sections of the commutator do not touch 
each other, nor the iron shaft of the motor. The slot should 
be in the position shown—that is, at right angles to the 
sroove on the iron part of the armature. Outside the com- 
mutator and separated therefrom is @riven on a small gear 
wheel taken from an old clock. Each end of the armature 
winding is connected to one of the sections of the com- 
mutator. 

It will be noticed that no bearings or supports for the arma- 
ture are described, as this will be left for a following chapter. 

— 


HOW TO BUILD A SAND FILTER. 


A sand filter is easily made, and its effectiveness as a 
strainer cannot be doubted, and for water drawn from a 
pond and a small stream a good strainer is all that is 
needed. In constructing a sand filter some of the details 
observed in making water companies’ filter beds can be 
copied with advantage. In a modern instance the top layer 
of the bed consists of fine washed sand, 2 feet 6 inches thick; 
this rests on 3 inches of pea gravel, and below layers follow 
iv this order—3 inches of %-inch gravel, 4 inches of 1-ineh 
gravel and 9 inches of rough stones. These layers must be 
washed, and the 9-inch work forms the bottom layer of all. 
At the bottom of the bed there should be a perforated pipe 
by which the filtered water passes away to the storage. For 
small filters an open end pipe will serve every purpose. The 
water should be allowed to flow onto the top of the sand 
and soak through, and the purpose of the different grades 
of the gravel beneath the sand is merely to form a support 
for the sand and prevent it being washed into the delivery 
pipe. The accompanying illustration from the Metal Worker 
shows the arrangement, The space where the water first 
enters is not always provided, but it is desirable, as it serves 
as a settling tank for heavy impurities held in supension, 
and it prevents the water washing roughly onto the surface 
of the sand and distributing it. Its use is, however, quite 
optional. The level of the water in the filter should be the 
same as that in the pond, and the water passes by gravity 
to the storage tank and has the same level there. This, at 
least, is the arrangement which should be obtained if pos- 
sible in order to obviate the use of float valves or similar 
devices designated to control the levels. When all are on a 
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Sand Filter. 


ievel the movement of watcr through the filter is very quiet 
and the filtering most effective. 

A filter constructed in the manner shown, and with the 
depth of sand stated, will pass 350 gallons of water per 
square yard each 24 hours. 

The Mechanical Review says: The opening up of the new 
reute between England and Australia, via the Great Siberian 
Railway and steamer connection between Port Arthur and 
Port Darwin will do for Northern Australia what the Ameri- 
ean and Canadian transeontinentals have already so success- 
fully accomplished for California and British Columbia. 


Because of the decline of the shipbuilding industry in Eng- 
land there are now 7,000 shipbuilders out of work in that 
country. 
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WONDROUS STRENGTH OF EGG SHELL 


First Information of the Enormous Pres 

sure It Is Capable of Withstanding. 

‘The tirst information given to the 
world of the actual enormous strength 
of the egg shell is furnished by Prof, Al 
bert E. Guy, according to an article by 
him in the American Machinist, which 
is productive of some remarkable revela 
tions. Through an ingenious process the 
tests were made on a number of eggs 
to determine the internal and external 
pressure they were capable of with- 
standing. ‘The tests showed, said Mr. 
Guy, that the average shell was able to 
withstand an internal pressure of slight- 
ly more than 48 pounds to the square 
inch, before fracturing. One shell did 
not fail until the pressure rose to 65 
pounds to the square inch and two 
others did not fracture until a pressure 
of 60 pounds was attained. In testing 
tne resistance of the shell to external 
pressure it was found that the average 
hydrostatic pressure that produced fail- 
ure was 550 pounds to the square inch. 
Two shells collapsed at 675 pounds to 
the square inch, one at 625 pounds and 
the smallest observed collapsing pres- 
sure was 400 pounds to the square inch. 


LAUNDERING IN HOSPITALS. 


Places Where Clean and Germless Linen is 
a Requisite. 


A first-class laundry with all modern 
machinery is now considered one of the 
tirst requisites of a well-equipped hosp!- 
tal. No longer is the linen of hospitals 
sent outside; the hospital has its own 
laundry where hygienic methods are 
strictly observed. There is no place 
where clean linen is so imperative or 
where so much of it is required as in a 
large hospital. It must be not only clean 


Fraternities to Build Great Temple 


THE TEMPLE OF FRATERNITY 
represent the combined efforts of all th 
this being the first time they have eve 


under one great roof as a big family. 
The building is being erected under the 


architecture. Immense Dorie columns y 
sides, enclosing 16-foot verandas, which 
ground and second floors. 

There will be a free dispensary fo 
medical commission; a branch postoffice 
reading, smoking and lounging rooms, 1 
ience which will insure the comfort an 
societies visiting the World’s Fair. 


Masons, Odd Fellows, Knights of Pythias and all other orders will be 


it will be an adaptation of the famous Parthenon of Athens, th: 


at the Louisiana Purchase Exposition will 
e fraternal societies of the United States, 
r united in such an enterprise Here the 
assembled 
All rivalry and enmity will be forgotten. 
iuspices of the Missouri Fraternal congress. 
standard of Greek 
vill surround the mansion on all its four 
will surround the building on both the 


r the sick, both men and women, under a 
. telephone service, check rooms, writing, 
adies’ parlors, and in fact, every conven 
d enjoyment of members of the fraternal 


KEEPS ROCKING CHAIRS FROM TRAV- 
ELING. 


Editor Popular Mechanics: In a_ re- 
cent issue in an article entitled “Hints to 
Inventors,” you say a large furniture 
manufacturer would like to know the 
cause of a rocking chair traveling and 
how to prevent it. The cause of its trav- 
eling is gravitation maintaining its equi- 
librium. The preventative corrugated 


FORK*°WOOD 


Cleaning Clothes for the Sick, 


to the eye, but clean to the microscope; 
germless ana sterile. One of the best 
equipped hospital laundries in the coun- 
try is that of the Chicago Homeopathic 
Hospital, shown in the accompanying il- 
lustration. 


The first fire boat, designed exclusively 
for fire service was built in London by 
Shand & Mason in 1859. 


rubber tires about one-half inch thick. 
If the above is too thick to sift well I 
can readily thin it ovt. 
G. A. ROTH. 
89 Hobbie street, Chicago. 


The National Fireman’s Association 
convention will be held in Chicago in 
September on the week of the 100th anni- 
versary of the founding of the city. 


GUNS OF THE CIVIL WAR. 


By Capt. Charles C. Jamieson, Ordinance De 
partment, U. 8. A. 


The guns in use during the Civil war 
were low power, smooth bore guns, fir 
ing spherical cast iron shot and shell at 
low velocities, about one-third of that 
obtained by modern guns. The armor of 
the period was simple wrought iron, but 
this was amply sufficient to prevent pen- 
etration, yielding only by the racking and 
breaking of the bolts after continued 
pounding. With the changes from smooth 
bore to rifled guns and from spherical 
to elongated projectiles of cast iron with 
chilled points, penetration was complete 
It then became necessary to provide a 
harder surface for the armor and the re- 
sult was the compound armor with its 
steel face welded by special processes to 
a wrought iron back. When this armor 
was struck by the projectiles of the 
period, they were broken into fragments 
against its face, but, due to different 
elasticity of the metals in the armor, the 
steel bended to separate from the back- 
ing, and continued firing resulted in the 
breaking of the face exposing the easily 
perforated wrought ivon back, 


MORE ABOUT THE PIONEER B. & 0. 
ENGINE. 


Editor Popular Mechanics: Since send- 
ing you the cut of the old B. & O. en 
gine, No. 207, I have found these facts 
in regard to her: This was one of the 
celebrated Globe eight-wheeled, inside 
connected engines, that were in general 
use on New England roads for many 
vears. She was built for the B. @ §). 
road in 1854. Cylinders, 15x22 in.; driv- 
ers, 60 in.; boiler, 44 in. diameter, and 
weight, 56,000 Ibs. 

On the trial trip of the De Witt Clin 
ton, in 1831, when Mr. Matthew was en- 
gineer, wood was burned for fuel. 

James M. Kimball, Woburn, Mass. 
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NOTES 


MUFFLER FOR GAS ENGINE. 


Ilere is a new type of muffler for gaso- 
line motors that is the result of a great 
deal of experimenting by C. R. Sutton of 
Waynesville, O., who thus describes the 
device in the Motor Age: The muffler 
is simple and cheap to construct and 
gives high efficiency with very small 
back pressure. | arranged a cut-out in 


TO PREVENT VIBRATION. 


The Architects’ and Builders’ Magazine 
quotes a speaker at a recent American 
Institute meeting, who gives a suecessful 
expedient adopted in insulating dyna- 
mos on sand. Beds of dry sand about 6 
inches thick, placed under and in corre- 
sponding upright enclosures on all sides, 
were found to be nearly complete safe- 
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Sutton’s Mutftier. 


the exhaust pipe of my motor that I 
might determine the effect of the muffler 
upon the engine, with the following re- 
sults: The engine running at 1,250 revo- 
lutions per minute, with the muffler on, 
made 1,278 when cut out; 1,820 on, 1,861 
out; 2,760 on, 2872 out—whiech I consider 
a very good record. 

The muffler is composed of three shells 
having brass heads. Two. shells are 
made of sheet iron. The exhaust enters 
the muffler through the central pipe, 
which has a number of small holes its 
entire length, increasing in size near the 
opposite end. The second chamber has 
a row of holes around the first end only. 
The outer shell has its openings at the 
outer end. Riveted to the outer shell are 
three sets of vibrators, which are made 
from sheet steel, cut like the teeth of a 
comb and extending inward almost to 
the middle shell. These aid in breaking 
up the sound waves, materially reducing 
the disagreeable noise of the exhaust. 


EFFICIENCY OF BOILER JOINTS. 


It is well known that the weakest part 
of a steam boiler shell is the longitudinal 
seam. This cannot be made as strong 
as the solid plate with any riveted con- 
struction, but a good design of joint em- 
plovying multiple rows of rivets and cover 
plates may closely approximate to it. 
The horizontal tubular boilers, having 
quadruple riveted longitudinal seams, are 
calculated to have not less than 94 per 
cent of the strength of the solid plate. 
Mr. S. Vauelain of the Baldwin Locomo- 
tive Works, has recently presented a de- 
sign of boiler joint which is caleulated 
to have an efficiency of 96 per cent. The 
weakening of the shell depends on how 
much of the material is cut away by the 
rivet holes; the smaller the holes the 
less it is weakened. This fact may make 
the nickel steel rivets advisable in boiler 
construction where a high steam effi- 
ciency is necessary. The engineer of 
tests at the Bethlehem Steel Co. has de- 
monstrated that a nickel rivet % inch in 
diameter is as effective as a 1% inch rivet 
made of common steel. 


guards against the building partaking of 
any tremulous motion from the rapidly 
Whirling machinery. 
\ 
REGULATING AND REVERSING CON- 
TROLLER FOR DIRECT CURRENT 
MOTORS. 


For the control of D. C. motors oper- 
ating cranes, hoists, ete., and similar ap- 
pliances requiring variations in speed and 
frequent stops and reversals, the West- 


Improved Controller. 


inghouse Electric & Mfg. Co. has placed 
upon the market an improved controller 
of the commutator type which has been 
designed especially for this class of 
work. The necessary resistance is mount- 
ed inside of a cast-iron framé, on the 
outside of which is attached the com- 
mutator, or contact dial, for regulating 
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the amount of resistance in cireuit and 
for reversing the motor. 

In the smaller sizes the resistance is of 
the ventilated cell type as shown in eut. 
The brush-holder is fitted with four con- 
tact arms, which, when the circuit is 
opened, divide the are into four breaks. 
Each contact arm is provided with a pow- 
erful blow-out magnet which reduces the 
arcing to a minimum and makes the 
maintenance of an are impossible. 

HOW WHITE ENAMEL LETTERS ARE 
MADE. 


The method of making an enameled 
letter has four stages, says the Deco 
rators’ Gazette and Plumbers’ Review of 
London—stamping, enameling, firing and 
tiling. The stamping is accomplished by 
means of presses, and is a very rapid 
and complete operation, the workman 
taking a piece of thin sheet copper, plac- 
ing it on the press; when the lever de- 
scends there is a sharp cutting sound, 
and the letter is made perfect in every 
way. The letters are now taken and laid 
on a tray of wire, the hollow side being 
placed uppermost, and painted over with 
a thin mordant. While in this position, 
and before the mordant dries, they are 
taken on the tray to a large box, which 
is full of the powdered enamel, and 
holding the tray in one hand, the work- 
man takes a fine sieve full of the powder 
falling through the open wire work and 
into the bin again, so that there is no 
waste. The letters are then taken an’ 
laid carefully on thin iron disks or plates 
on the bench, where they remain till 
they are fired. The disk containing the 
enameled letters is taken at the end of a 
long iron handle and carefully placed in 
a dome shaped muffle. These muffles are 
all heated from the outside—that is, the 
fire is all around the chamber, but not 
in it, the fumes of sulphur being de 
structive to the ename!] if they are al- 
lowed to come in contact with if. So 
intense is the heat, however, that a muf 
fle lasts only about nine days, and at the 
end of that time has to be renewed. Af- 
ter the enamel is fused on the copper 
the disk is taken out and placed on a 
side slab, where it is left to cool. This 
process is repeated on the front side of 
the letter, when all that remains to com- 
plete it is the filing. This is done with 
very fine files, and the letters are turned 
out smooth and well finished in every re- 
spect. 


SCREW PROPELLER CALCULATOR. 


A compound circular slide-rule, spe- 
cially designed for facilitating the com- 
putation of the elements of a screw pro- 
peller, has recently been devised hy 
George R. McDermott, Professor of Naval 
Architecture at Cornell University. The 
different seales with which the instru- 
ment is provided, have been laid dow1 
from formulae based on Froude’s re- 
searches. Having as data any two of the 
four variables involved in the design of 
the propeller, the other two are imme- 
diately given by means of the rule. 
Thus, having given the diameter and ef- 
ficiency of a proposed propeller, the com- 
puter gives immediately the revolutions 
and pitch ratio. The instrument is ac- 
companied by a short treatise on the 
‘Design of Screw Propellers,” which 
forms a capital resume of the present 
state of the theory. 
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DEVICE TO PREVENT ENGINES FROM 
RACING. 


The chief engineer of an electric rai}- 
way tells in the Street Railway Review 
how he cured his two compound engines 
of racing. He says: 


Upon taking charge of this station, 


Wizard Top 
Performs three times the ARR 


number of tricks that we 
illustrate here. See how 
Patented April 224, 1902. 


many you can originate. 
We are soon to offer a 
prize for the greatest 
number of tricks. 

EVERY position illustrated on this page is attained 
with absolute certainty, if our instructions are observed. 

FIRST: Be sure to obtain considerable speed. Then 
place the top in desired position, centrally on the 
pedestal, LETTING GO QUICKLY. The idea is to get 
your hand out of the way that you may not interfere 
with the top’s gyrations. 

The top will hold its equilibrium at any angle, provid- 
ing the inner top is revolving at high rate of speed. 

It will spin on your finger, in your pocket, on either 
end or any where you place it, 

A very amusing 


cut, leave it lie 


trick with this top 
is to put it in mo- 
tion, place it on 
the floor or table 
with top end 
downward, as 


for a few seconds 
until the spindle 
touches the table 
or floor, when it 
will jump up un- 
assisted and spin 


Woda 


Ball Bearing for Governor Rod. 


which contains two cross compound en- 
gines, size 14 and 28 x 36 in., I found 
they were regulating very badly, and af- 
ter thoroughly overhauling all working 


shown in this on its head. 


This top has a record of twelve minutes and forty 
seconds. Its average epin is about eight minutes on a 
plate or saucer. Time it! 

When the top gives forth a screaching sound, a drop 
of oil should be applied to the spindle where it projects 
through the knob 

When in need of new cord, procure ordinary top cord, 
same as that which accompanies the top. A piece of fish 
line waxed a very little with shoemaker’s wax will serve 


parts and finding no serious defect, I 
started to experiment upon lines of my 
own. There is a 1% inch rod running 
between the high and low pressure guide 
frames, one end of which is connected to 
the governor mechanism and the other 
to the low pressure cut-off, as is custo- 
mary in cross compound engines. Upon 
this I placed a counter balance in such a 
way that the governor should be assisted 
in its ascent and also to steady it, which 
proved to be a great advantage. A short 
time after, I removed the bearings at 
each end of the road, and turned a groove 
in them, introducing steel balls such as 
are used in bicycle ball bearings, practt!- 
cally making ball bearings of them, this 
completing the job. I have now two very 


best. 


Journal Bldg. 


Price Postpaid 25 Cents. 
LOS GATOS NOVELTY CoO. 


Chicago, Ill. 


bon monoxide is the terribly poisonous 
agent in water gas. The mixing of the 


satisfactorily working engines at least £50 
per cent better than formerly. 
FUMES FROM GASOLINE MOTOR DAN- 
GEROUS. 

The fumes or gases thrown out through 
the muffler of a gasoline engine are ex- 
tremely dangerous if inhaled in consid- 
erable quantities. The Car, of London, 
relates the experience of a man who con- 
ducted a series of tests in a closed motor 
house. In an hour he experienced 
strange sensations and started to take a 
ride on his bicycle in the open air. In 
a few minutes he became dizzy and 
fainted, and did not recover from the ef- 
fects for two days. The exhaust from a 
gasoline motor is largely carbonic acid 
gas and carbon monoxide. The first coi. 
dition is found in poorly ventilated heat- 
ers or buildings where the oxygen of the 
air is converted into carbonic acid gas 
by the breathing of the occupants. Car- 


Counterweighted Governor Rod. 


two, as in the exhaust from the gasoline 


motor, produce a combination which is 


dangerous to inhale in any considerable 
quantity. 
Please inform me through your col- 


umns, or otherwise, where | can procure 
a small motor suitable for a model flying 
machine. I would like about one-eighth 
horsepower and to weigh about eight 
pounds; also where I can find sheet alum- 
inum.—John Q. Adams, 301 First ave., Ce- 
dar Rapids, Ta. 

Ans.—Motor for flying machine can be 
had of the Aeronautical World, Glenville, 
0. 


Where can [ get a complete set of cast- 
ings and fixtures to make an automobile? 
—Box 314, Columbus Grove, 0. 


Ans.—Address W. Hoffman Motor 


Works, 1253 North Halsted strect, Chicago. 


HIGH SPEED OF TURBINES. 


The high speeds at which steam tur 
bines must necessarily run render them 


eminently suitable for direct attachment 


to dynamos. The speed to be adopted 
for the record-size turbines in the Che! 
sea station of the Underground Electric 
Railway Company of London, is now 


given at 1,000 revolutions per minute in 
stead of 750 as originally proposed. The 
tests of the turbines recently started at 
Elberfeld, Germany, show a 
sumption equivalent to about 
per indicated horse power 
ably an unparalleled 
economy. It 
larger sizes 


steam con 
11 pounds 
This is prob 
preformance in 
expected that the still 
the Chelsea station will 
do even better. Mr. Rankin Kennedy, in 
his new work on electrical installations 
is very sanguine about the future of the 


Is 


at 


turbine and he cannot decide whether 
it or the gas engine is to be the more 
economical motor. The drawback at 


present js that the turbine is protected by 


patents; but if a large demand arises 
it will probably be possible to arrange 
for manufacture under royalties; and 
then a time will come when the patents 
expire. 

The Lackawanna Steel company of 
Buffalo, N. Y., is having built four 2,000 
horse power gas-blowing engines, from, 


German designs. 
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HERE’S YOUR CHANCE 
57.50 [500 


This block of rtock will look cheap at $25 within 
a short time and ought to be WORTH $2650 AND 
PAY BIC DIVIDENDS when mill is completed. Mine 
is located on the famous Feather River, in Plumaa 
County, California. Experts say there is now over 
$2, 300.000 gold ore in sight ready for the mill. Money 
needed for miil and machinery and those who buy 
stock now to he'p pay for this will reap the largest 
profits. Get in on the ground floor now while you 
can. Pont wait till the stock gete out of reach. $75 
buys 500 shares, par value, $0. Monthly payments 
if desired. Write for F. RK prospectus. Map and 
Eogineer’s Keportsa. Booklet, “How to Judge Min- 
ing Stocks.” free. 


UNION SECURITY CO. 
461 Gaff Bldg., Chicago, Ill. 


Gold Plating Plant for $2.00 


Simple and easily managed; bive vitriol battery; yields 
constant current; inexpensive; dispenses with the use of 
corrosive acids, ete; may be used for years; supplies easi y 
obtained. PLANT, with Gold, $2.00; with Silver or ‘ ickel, 
#1.50; with Gold, Sliver and Nickel, $3.00. Thoroughly 
practical; the best small plating outfit devised; anyone can 
operate it. Fuil instructions with every «ne. (Patent 
applied for.) Additional Supples of Piating Chemicals 
mated, per package, Gold, $1.00: Silver, &75¢c; Nickel, 50c 

HENRY + AULSON & CO, 
Jewe'er,’ Supples, 103 State st., Chicago. 


FOR HOME STUDY 
This book gives you a 
Fl ctricit complete course in 276 
e pages, 95 diagrams and 
illustrations, 20 tables 
and complete system of questions and answers. 
Gives practical working knowledge of electricity in 
all its branches. Good clear print, well bound, sent 
for $1 50. Address ELECTRICITY, 
in care of Popular Mechanics, 
Journal Bidg., Chicago. 


Lambert Typewriter 
$20 —-Complete With Case $20 


Typewriting revolutionized. Is superior to any other 
typewriter in ail essential points. Beauty of writing, 
speed, uniformity of alignment, ease in operation, 
portability and constant readiness for work. 

It won't do your thinks but it will make your thoughts 
look brighter. To see itis a revelation: to use it is a 
vacation. Full demonstration free. Inspection invited. 


Lambert Typewriter Company 
1274 Broadway, New York 86 La Salle Street, Chicago 


BRONCHO HARRY’S CINCH. 


You kin bet thar wuz some talkin’ on the 
Di'mun’ Cirele range 

When that “tenderfoot from Boston’ come 
among us fer a change; 

Ev'ry feller in the outfit ‘lowed they never 
saw a chap 

Lackin’ more uv cowboy git-up—lightnin’ 
nerve an’ flery snap. x 

This here specimen from Boston wuz a most 
amusin’ cuss, 

An’ the fellers winked an’ snickered when he 
moseyed in on us, 

An’, in langwidge mighty proper, fer a chap 
uv twenty years, 

Struck the boss, Hair-Trigger Johnson, fer a 
job at punchin’ steers. 


Frum his head clean to his bootheels, this 
Lere Boston cuss wuz dressed 

In a way that’s often pict’ered uv us fellers 
uy the west; 

On his head wuz a sombrero, with a brim 
eight inches wide, 

An’ in which this eastern geezer seemed to 
take uncommon pride; 

On his shirt an’ down his breeches wuz some 
gaudy buckskin fringe, 

Fer to give his outfit color an’ a sort o° west- 
ern tinge; 

An’ he wore a brace uv barkers strapped 
around his waist, to show 

That he savvyed what wuz proper in the 
woolly west, you know. 


Hair-Trigger Johnson wuz a chap ‘twuz allers 
in fer fun, 

Whether jest plain, common hoss-play er a 
circus with his gun; 

An’ he looked in sort o’ pity down upon that 
Boston cuss, 

Who stood gaupin’ through his eyeglass, fust 
at Johnson, then at us; 
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While us fellers uy the outfit who wuz play- 
in’ *‘stud-hoss,’’ we 

Dropped our keerds an’ cocked our ears an’ 
listened quite attentively; 

An’ we reckoned if Hair-Trigger give the 
tenderfoot a chance, 

We would hev a holy pienic through his Bos- 
ton ignorance. 


Feller didn’t savvy nuthin’ ‘bout the duties 
of the range, 

Yit, ez he wuz fresh frum Boston, we opined 
‘twuz nuthin’ strange; ; 

Never heered sich dum fool questions ez us 
fellers listened to— 

Thought this locoed eastern maverick must 
hey sumhow slipped a screw. 

Sed he'd “cotton mighty lively to a hoss if 
once astride;” 

Reckoned he ‘‘could pitch a rope, er tle a 
steer an’ shoot an’ ride; 

An’ the cuss appeared quite anxious fer to 
arn the business, so 

We prevailed upon Hair-Trigger fer to give 
the kid a show. ; 


When asked what he would tackle first, tne 
Boston dude replied 

That he reckoned, ez a starter, he hed orter 
l'arn to ride; 

An’ Hair-Trigger toi’ the feller he hed made 
the proper lead, 

An’ if Barkis then wuz willin’ that the circus 
would perceed, 

Ev'ry feller wuz a-smilin’, but the cuss he 
didn’t swerve, 

Au’ we come to the conclusion that the dude 
hed sand an’ nerve; 

Though we reckoned that when mounted on a 
bronec’, there'd be a change 

In the feelin’s this maverick the 
Di'mun’ circle range. 


In the corral wuz a cayuse, which fer months 
hed long defied 

I:v'ry effort uv the busters uv that neighbor- 
hood ter ride. 

Wild ez any untamed critter, with a temper 
hot ez hell, 

E! Diablo on the ranges stood without a par- 
allel; 

An’ Hair-Trigger Johnson chuckled, but he 
shook his head in doubt, 

When the guy from Boston signaled fer to 
trot the critter out; 

An’ though all us chaps sed nuthin’, yit we 
then an’ thar opined 

‘Twould be safer far fer Boston if he'd up 
an’ change his mind. 


Bar-X Billy roped the cayuse, an’ we cinched 
the sadde tight, 

While the dude from Boston watched us, In- 
terested in the sight; 

Then Hair-Trigger slipped the bit on, sayin’ 
to him with a grin: 

“If you've got yer prayers said, pardner, 
reckon that you'd best begin."’ 

Then the ‘‘tenderfoot from Boston’’ buckled 
on his spurs, while we 

Stood with anxious apprehension, wonderin’ 
what his fate would be; 

Yit, we couldn't help a-smilin’, when a-think- 
in’ uv the treat 

That would tickle all us fellers when he hit 
that saddle seat. 


Say, you never seen a circus like us fellers 
witnessed there, 

When that tenderfoot got settled an’ the 
brone’ began ter r’ar! 

El Diablo started buckin’, but the feller 
smiled at us, 

Diggin’ in his spurs an’ laffin’ when we'd 
cheer the little cuss; 

Then the brone’ got on his mettle, an’ us 
fellers never heard 

Sich a squealin’ an’ a gruntin’, but the due 
he never stirred— 

Sot thar like a iron statue, rollin’ uv a cig- 
arette, 

While our idees uv the feller somehow seemed 
to all upset! 


We'd expected that the tenderfoot would be 
pitched in the air, 

But the sandy little sinner simply sot a-grin- 
nin’ there— 

Sot there through Diablo's tantrums jest ez 
calm ez calm could be, 

In between the fracas yellin’, ‘‘Well, what do 
ye think uv me?” 

Then we heered Hair-Trigger holler: ‘‘Durn 
ye, stranger, what’s yer name? 

You're no ornery blank-blanked sucker at 
this ‘ere rough-ridin’ game!”’ 

An’ the tenderfoot he answered, when the 
bronco stopped ter rest: ‘ 

“Some folks call me Bronco Harry; champeen 
rider uv the west!’’ 

-E. A. Brininstool, in Sunset Magazine for 

March. 


Ever get stuck 


on sticky Fly Paper? 
Nuff said---you'll appreciate 


FLY FLIRT 


It attracts flies to an upright rod. 
Shoving the little box up removes 
flies, and letting it down re-coats rod 
with “‘sticker.”’ Sent prepaid on re- 
ceipt of 15 cents. Liberal discount 
totrade. AGENTS WANTED. 


W.O. Wallace Co. 
41 s8.Water st., CHICAGO,ILL. 


Supplies 


Dynamos, Motors, 
Telephones & Tele- 
thone Parts, Tele- 
graph Instruments, 
Bells, Batteries, 
Mire, Zines, Induc- 
tion Coils, Switches, 
Sockets, Lamp Cord, 
Bells Receivers, 
Transmitters, Coils, 
hte. 


Pierson Electric Co. 
85 Lake St., Chicago 


Great Discovery, Ex- 
@ee perts can not detect 
. it from genuine dia- 


wond. Costs but one-tenth. In brilliancy and cut it has 
noejual. Setting solid gold. Write for illustrated cata- 
logue. ROWE & CO., Dept. X, 358 Dearborn St., Chicago, Il. 


Acme Pump Governors 


PUMPNG make all pumps work easy, 

and fit aitkinds. Mills run with 
one-half less wind. Youcanclear 
over $100.00 per month selling 
them and get the pump trade of 
your country. Their merits sell 
them—exclusive territory—write 
PUMP GOVERNOR MFG. CO., Dep. 2 
40 Dearborn Street, Chicago, Ills. 


Little Gem Lung 
Tester and Developer 


PYBOOY 


Beneficial and amusing to 
young and old alike. Endorsed 
by physicians and physical 
culturists as a meaus of de- 
veloping and strenghtening 
the lungs. It has no equal. 

Price 20 cents, postpaid. 
Agents wanted. Circwars free 


Western Specialty Co., st. Paul, Minn, 


Corporations Formed in New Jersey 


Terms moderate. Send for particulars 
Associated Attorneys, (Inc.) 
GOMMERCIAL TRUST BUILDING, JERSEY CITY, W. J. 


it Will Pay You to Write Us About Your 1903 Wheel 


“D. and J.” 
are 
— Absolutely the 
BEST. 
WHY? 


They are Mechanically Correct, Ac- 
curately Ground, Lightest, Nearest 
Dust and Water Proof, Neatest in 
Appearance, and they are used by 
the best Manufacturers and ridden 
by the best Professionals and Amateurs of Amerlea. If 
you want the agency for a good wheel write us and mention 
Popuiar Mechanics. PARK CITY MFG.CO., Inc., 
Jackson Blvd. and Clinton St., Chicago. 


Please mention Popular Mechanics when writing to advertisers. 
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DUTCH WINDMILL A USEFUL CURIO. 


An old-fashioued Dutch windtnill, prob- 
ably more remarkable than most of them 
to be found in Holland, the home of the 
windmill, stands in Golden Gate Park, 
San Francisco. It is located just south 
of the famous Cliff House and presents 


Duteh Windmill,in San Francisco. 

a picturesque appearance from whatever 
quarter it is viewed. This quaint look- 
ing machine is not merely an object of 
curiosity to please sight-seers, however. 
It combines utility with its attractiveness 
and is probably the most useful curio in 
the park. It supplies the park with 
fresh water. 


STARCH AND THE FIRST STARCHER. 


Originated with the Big Stiff Ruff —‘Favored 
by Royalty and Loathed by Puritans. 


Starch originated in Flanaers. It was 
introduced into England with the big ruff 
in the time of Queen Elizabeth. It was 
like our starch of today, except that it 
was made in colors—red, yellow, green, 
blue. The effect of this was to tint deli- 
enately the while linen to which the 
starch might be applied. 

Before Queen Elizabeth's time ruffles 
and ruffs were made of fine Holland, 
which required no stiffening. Then the 
ruffs of cambriec came, and these must of 
necessity be starched. 

It is recorded that “when the Queen 
had ruffs made of lawn and cambric for 
her princely wearing there was none in 
England could tell how to starch them; 
but the Queen made special means for 
some women that could starch, and Mrs. 
Guilham, wife of the royal coachman, 
was the first starcher.” 

In 1564, a Flanders woman, Frau Van 
der Plasse, came to London and estab- 
lished there a school for the teaching of 
starching. The school succeeded. The 
Flanders frau got rich. She charged $25 
a lesson, and an extra 20 shillings for a 
recipe for the making of starch out of 
wheat flour, bran and roots. 

Yellow was the most fashionable color 
in starch among the nobility. The fast, 
racing set went in for green. The Puri- 
tans used blue starch, though at first 
they had been against the stuff altogeth- 


er, dubbing it: “A certaine kinde of BIGGEST GUN FIRES THE BIGGEST dicted velocity was 


liquide matter which they call starch, 
wherein the devil hath willed them to 
wash and dive their ruffes, which, when 
they be dry, will then stand stiffe and 
inflexible about their necks.” 

Starch is made from wheat, corn and 
potatoes, and starving men have often 
subsisted on it, finding it nourishing 
though not tasty. 


POPULAR MECHANICS 


The “DANDY” shiner enables you 


to shine your own sizes at home 


with perfect ease and no loss of time. 


PRICE including lasts and polish $1.00 


Orr @ Lockett Hdw. Co. 
Dept. T, 71-73 Randolph St. 


Chicago 


ESTABLISHED 1855 


PATENTS, TRADEMARKS, COPYRIGHTS, CAVEATS 


IN THE UNITED 


STATES AND FOREIGN COUNTRIES 


2z years’ experience before the U.S. Patent Office and Courts. Prompt and careful 


attention and reasonable charges. 


Send for booklet—* Patents as Investments." 


PATENT POINTERS: — Don’t imagine because a Patent At orney telis you that he wont charge you any fee unless 


he gets you a patent, thatit is proof of his honesty or ability. 


Paten's obtained on such terms are nearly always 


worthless as protection. Attorneys who do that kind of work are usually too eager to get their money to secure the 


FREDERICH BENJAMIN 


best results. 


Branch Office: Washington, D.C. 


IF 


SHOT. 


In New York a short time ago the big- pounds respectively 


gest gun ever built 


WANT TO 
SUPPLIES OF ANY KIND, 


CLIP YOUR HORSES 


with 20th Century Clipper $5 


They feel better. look better. work better, and 
are less liable to catch cold. Don’t let your horses stand 
inthe barn all night with a heavy damp coat of hair 
on. It weakens them and they lose flesh. If clipped 
they dry out quickly, gain flesh and can be groomed 
in one fourth the time. Weighs only 15 Ibs, Cli 


a horse in 30 minutes. 
CACO FLEXIBLE SHAFT 


Send for Catalogue 


101 La Salle ve. CHICAGO, ILL. 


guaranteed to do perfect 


pressure of 800 pounds and the 
ized figures were 2,306 feet and 
Experts say 


CTORIES 


Largest stock 


actually good as 
Most of these machines were replaced by 


Emergency 
machines rented; plants Installed 


CHICAGO 


Marquette Bldg., CHICAGO 


AN ENGINE, MACHINERY OR ENGINEERS 
WRITE TO POPULAR MECHANICS, 


ELECTRIC LIGHT PLANTS FOR FA 


Make your own light for factory, resid ence or city, and save money. 
in the U. 8S. of second-hand DYNAMOS and MOTORS, and every onc thoroughiy rebullt 
and tested. All wearing parts new; every machine 
Our stock includes hundreds of machines from 25 up to 10,000 lights, 
new, at a SAVING OF 25 TO 40 PER CENT. 
much larger. Also have all necessary instruments, switch boards, &c., &c. 
repairs by experts; telegraph orders filled instantly; 
Do not purchase until you get our prices and guarantee 


GUARANTEE ELECTRIC Co, 
153-159 SOUTH CLINTON ST. 


work 


2,300 feet, with a 


real 


28,000 


that 


successfully dis- there could be nothing more remarkable 


charged the biggest projectiles with the than the accuracy of the prediction, as 
biggest charge of smokeless powder. The the three shots fired were experiments 


bore of the gun is 16 inches. 


discharged was 640 pounds. 


The projec- without any attempt at 
tile weighed 2,400 pounds and the powder range. 


Please mention Popular Mechanics when writing to advertisers. 


curacy or 
The plan is to build 22 batteries 
The pre- with 44 of these guns for coast defense 
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THE ONLY ORIGINAL 


“ALLIER’ 


Whitewashing 
Machine 


Works like magic; will do the 
work often men. Just the thing 
for spraying fruit trees, berry 
bushes, vines, plants, shrubs, etc., 
Agentsearn big money. We pay 
well for a part of the time of 
reliable men. Now is the best 
time of year, 


MANUFACTURED 
SOLELY BY 


Chas. L. Bastian 


Mfg. Co. 


BRASS FOUNDERS AND FINISHERS 
76-82 ILLINOIS STREET, CHICAGO 


Estimates furnished on BRASS CASTINGS of every 
description "a= Mention Popular Mechanics 


MOTOR CYCLE 


Engine 
Castings $7. 50 
BLUE PRINTS of 
our complete ma- 
chine as can be at- 
tached to any 
standard bicycle 
sent on receipt of 
2c. Catalog free. 
GRAVES MOTOR MFG. CO., St. Paul, Minn 


We are the Largest Manufacturers of 


Hand Made Harness 
IN THE STATE OP NEW YORK 


Selling direct to the consumer at wholesale prices. 
Send for price list. 


T. H. APPLEBY MPG. CO., 
238-240 W. Payette St . Syracuse, N. Y. 


A MOTOR COMPRESSOR. 


For permanent use in buildings without 
power, ai air compressor driven by an 
electric motor, direct connected, has 
been designed by the American Com. 


POPULAR MECHANICS 


A BASHFUL MAN IN KANSAS. 
Editor Popular ‘Mechanica. Here is a 
good one: 
A young man from Beloit came_ to 
Concordia one night last week to visit 
one of the fair maidens of this city and 


Motor Compressor. 


pressed Air Co. The machine is specially 
intended for use in connection with the 
new method of removing dirt and dust by 
means of a strong current of air which 
draws the dirt into pipes ard discharges 
into a tank in the basement, or out of 
doors. 

It is proposed to hold an international 
exhibition at Liege, beginning April, 1905, 
to comprise artistic, scientific, industria), 
commercial and colonial sections. The 
exhibition has received the patronage of 
King Leopold and has been promised the 
a of the Belgian government. 


Carpentry 


For Carpenters and Wood Workers Generally, By Fred T. Hodgson, Architect 


A new and complete guide, containing hun- 
dreds of quick methods for performing work in 
carpentry, joining and general wood work. The 
most complete and latest work published, giving 
methods of laying roofs, rafters, stairs, floors, 
hoppers, bevels, joining mouldings, mitering, 
coping, plain hand railing, circular work, splayed 

' work and a host of other things of daily use to 
any carpenter. 
very explanatory—the text is “written so you 
can understand it.” 


Bound in English cloth—price $1.00, postpaid 
to any address in U. S., Canada or Mexico. 


The illustrations are many and 


Journal Building - = 


Please mention Popular Mechanics when writing to advertisers. 


Popular Mechanics Co. 


z Chicago, Tllinois 


he spent the evening in her society very 
pleasantly. When it came time to take 
his departure he realized that a snow 
storm was raging. He had no umbrelia 
or storm coat, and when the girl’s p:- 
rents asked him to remain at the house 
until morning he reluctantly consented. 

He is a very bashful young man and 
next morning, when he was asked to 
take a seat at the table, he accepted, 
but was quite nervous and agitated. He 
sat opposite a mirror and to add to his 
horror he discovered that he had for- 
gotten to comb his hair. Then he 
dropped his fork on the floor, and as 
he stopped to pick it up he upset his 
cup of coffee. 

Matters went from bad to worse un- 
til in despair the young man quit eat- 
ing, and put his hands under the table. 
The loose end of the tablecloth was ty- 
ing in his lap and when he touched it 
he turned pale. He thought it was the 
nether end of his shirt and that in his 
nervous excitement while dressing he 
had forgotten to put the garment whol- 
ly inside his trousers. He thought that 
accounted for the smiles and stares of 
the family and his embarrassment. There 
was no time to lose, so he quickly stuffed 
the supposed garment inside his trou- 
sers and two minutes later when the 
family arose from the table there was 
a crash and the dishes lay in a broken 
mass upon the floor. The young man 
pulled three feet of the tablecloth out 
of his pantaloons, fled through the door 
and has not been seen or heard of 
since. Louie C. Mathewson. 


The friction which a current of air en- 
counters increases with the length of the 
pipe or flue and with the temperature 
and decreases as the air is increased per 
unit of volume. 


The largest cargo of Scotch coal ever 
shipped from the Clyde to San Francisco 
and the first for a number of years, has 
just arrived in a new sailing ship after a 
passage of five months and 3 days. 
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B00 as shown in ilustrationisa. 
TH Sselfinstrvctorfor ome stvdy 
vactice in the art al MECHANICAL DRAWING 
NGINEERS, MACHINISTS, LLECTRICIANS MET- 
WORKERS and all interested i Drarth Lor 
Wop practice, and las prepared 
Qin practical larGt gid Wit tstrated 
e ar (ONAL WORK. 
The book Ls divided Gates rent St 
Of drawing each headin being thorovehly 


There ale320, 3300 
is bandsomely bovnd 

Teen Cloth, gold ald tiles, 

1n., printed on, paper. Upon re- 
ot price, the book wil be sent to any 
address prepaid, re, iw pot 
asrepresented Order 

Post-pai 


Price 32 


‘TTIEO.AUDEL 


EDUCATIONAL BOOK PUBLISHERS 
63 FIFTH AVE NEW YORK. 


Patents 
and Patent Law 


BENJ. T. ROODHOUSE 
DAVID P. MOORE 


Chicago Office: 
No. 908 Chicago Title and Trust 
Co.’ Building, Chicago, I11. 


Washington Office: 
Washington Loan and Trust 
Building, Washington, D. C. 


YPEWRITERS 


All the Standard Machines Sold or Rented An 
Where at Half Manufacturers Prices. Ship 
with privilege of examination. Send for cata’g 


BOOK BINDING 


For $1.00 per volume we will bind Popular 
Mechanics in one-ha!f Jeather, cloth joints, ieather 
corners, cloth sides. This price applies also to other 
mechanical journais of a similar size. 

Our Strong Point is asemme binding. Send 
your books or send a postal to 


The Book Shop Bindery 


Phone Main 4421 171 Madison Street, Chicago, Iilinote 


Glogau’s Alcohol-Gas 
Stove....MADE IN GERMANY 


Has the advantage over 
other alcohol stoves in 
consuming but 2 cents 
worth of alcohol in an 
hour. Burns odorless, 
wickless, will boil a quart 
of water in 9 minutes. 
MAKES ITS OWN G4S 
from either Wood orGra a 
Alcohol; cannot explode. 
A boon for the sick room. 


ever gas is not available 
or desirable. Can carry 
ress prepa ne 
Chicago, lils. Agents wanted 


Please mention Popular Mechanics 


THE CAPTAIN OF A BATTLESHIP. 


Autocrat Who Rules Great Craft Has Appal- 
ling Responsibility. 


Over the vast establishment rules the 
captain in supreme and isolated author- 
ity, says Liutenant-Commander Greaves, 
U, S. N., in the World’s Work. All his 
accomplishments must be those of the 
seamen, for he directs the movements 
of the ship in all evolutions, and his de- 
cision upon all professional points is 
final. His responsibility at all times is 
grave and exacting. In time of war it 
will strain the stoutest nerves; in the 
hour of battle it is nothing short of ap 
palling, when he stands alone in-his con 
ning-tower, having control of all the tre- 
mendous forees lying latent in his ship 
only to be released at the proper mo- 
ment by a touch of his hand, 

He is the guiding spirit of an enormous 
projectile of 15,000 tons that rushes 
through the water of a speed, it may he, 
of fifteen knots, and he knows that the 
slighest mistake of his head or heart 
nay mean a national disaster. 

But besides being the naval and mili 
tary chief of the establishment, he is a 
lawyer—a kind of justice of the peace, 
as it were, who holds court every morn- 
ing, investigates reports of misdemean- 
ors and assigns punishment to the guilty. 
The’ delinquents are brought to the 
“mast’’—the quarter-deck—with their ac- 
cusers. Both sides are heard and swift 
judgment usually follows. In this ca- 
pacity it will be noted that the captain 
is court, judge and jury. Not infrequent- 
ly he acts as clergyman, and as such is 
the bishop of his diocese, acknowledging 
no ecclesiastical superior, reading the 
service on Sundays, officiating at the 
burial of his dead, and, in the old days, 
occasioning marrying lovers. 

He always messes alone. His generous 
quarters are entirely separate from those 
of the other officers, and at the door of 
his cabin stands a marine sentry day 
and night, and none may enter without 
first being formally announced. When 
he comes on deck to leave the ship in 
uniform, or when he comes on board, he 
is escorted to the side by the executive 
officer and officer of the deck, the guard 
is paraded, four boys attend at the gang- 
way, the bugler sounds the silence and 
every one on deck stands at attention as 
the boatswain pipes him cheerily over 
the side. 


MANIA FOR PULLING TEETH. 

The “‘tooth-pulling” mania is the latest 
infection and it has proven worse than 
the “hair-cutting”’, kissing, hugging, or 
other manias. A man by the name of 
Johnson went on a tooth-pulling expedi- 
tion at Duluth, Minn., a few days ago 
and tried to “de-tooth” the town before 
he stopped. He started in by pulling the 
teeth of four men who were found in- 
toxicated in a saloon. An hour later he 
accosted an old man on the street, 
knocked him down, and pulled two teeth. 
Fifteen minutes later he entered the 
residence of Mrs. Ellison, knocked her 
down, and extracted two teeth. The 
police in the meantime had been called 
and arrested him. 

The man said he was a dentist, and 
when he was asked to show his license 
produced a contract to saw wood. He 
appears sane, but his actions indicate 
that he is mad. 


Models “crancl.’ Made to Order 


We will make for you 
from your drawings or 
specifications any kind 
of small electrical de- 
vices or manufacture 
themin quantities. 
Punching out small 
metal parts in quanti- 
ties; manufacturers of the “BUG 
PROOF” ELECTRICAL BELLS, ETC. 


SEND POR CATALOGLE 


SPIES ELECTRIC CO., 91 W. Van Buren St. 


CHICAGO, ILL. 


PATENTS 


PROTECT YOUR 
IDEAS. 


Consultation Free. 


Fee Dependent on 
Success, 


Established 1864 
MILO BR, 
STEVENS & CO. 
14th St. 
Washington, D.C 


TELEPHONES 
AND TELEPHONE PARTS 


Send your name and address to be placed on our 
mailing list for copy of circular No. 7; of telephones 
and parts, also bulletins which will be issued later. 


FRANH S. TUCHER @ CO. 


—— Manufacturers of Telephone Specialties 
1 Hartford Street ... Boston, Mass. 


CHANNELLENE 
GRAPHITE OILS 


Ay 
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Trial 


A Sample Can Free for 


MONARCH MFG. co. 
COUNCIL BLUFFS, IA. 
or Toledo, Ohio 


1 3-4 H. P. Bicycle Gosstine Engine 
CASTINGS, $7.50, With full sized blueprints, crank 


shafts and connecting rod. Fin 
ished engines from 1 to 12 H. P. Get our circulars, we 
will please you. Do it today, tomorrow never comes 
Send your name on a postal, we will do the rest 


EUREKA MFG. & SUPPLY CO. 


378 & 380 EF. 7th Street - - St. Paul, Minn. 


MACHINERY, OR ENGINEERS SUP- 
PLIES OF ANY KIND, WRITE TO POP- 


Pans IF YOU WANT TO BUY AN ENGINE, 
| TLAR MECHANICS. 


when writing to advertisers. 
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nursery, kitchen, light 


THE P. J. DASEY COMPANY, 


“Electrical Experiments” 


We can supply the following back numbers 
containing the popular series 


HOW TO MAKE 


1902 
Simple Galvanometer ...............--Jan. 18 
Bex to Held dam. 
Tangent Galvanometer ................-Feb. 1 
Powerful Magnet BOD, 8 
Electric Circuit of Water..............-March 1 
Meter 1-20 P. 
Apel 12, 10, 96; May 8 
Bet of Telegraph Instruments............ 
Practical Telephone....June 21, 28; July 5, 18 
Measurement of Resistance...July 26; Aug. 23 
Am Blectrophorus 2 
Blectric Condenser 9 
Laboratory Storage Battery..Sept. 26; Oct. 4 
How te Make Electric Bells........Nov. 15, 29 
How te Do Blectro Plating at Heme..... 
12, Jam. 10, 1008 
Design of a Small Dynamo................ 
24; Feb. 7, 21, 28 
Price & eents per copy, postpaid. Popular 
Mechanics, Journal Building, Chicago. 


“Want” and “For Sale” Ads. 2 cents per 
word, payable inadvance. Replies may be sent 
to a number, care Popular Mechanics, and will 
be ferwarded promptly without extra charge. 


FOR SALE. 


FOR SALE—Stereopticon with moving pic- 
tures; hundred views; eight hundred feet of 
films; caleium light; disk talking machine; 
forty records; forty-two inch horn; all in car- 
rying cases. Address 734 Popular Mechanics. 


FOR SALE—3\% H. P. Gasoline Automobile 
nearly completed. Will sell for less than price 
of parts in the rough. Write for particulars. 
Chas. Edw. Hathorn, Mason City, lowa. 


COMPLETE MECHANICAL SCHOLARSHIP, 
International Schools; paid in full. Sell for 
$25. Have other plans. Address 733 Popular 
Mechanics. 


I BUILD A FOUR PASSENGER Gasoline 
Automobile all complete for $350 or sell parts, 
castings and drawings. 5 H. P. Gasoline En- 
gine castings $17. Working drawings for 
transmissions, etc., of standard efficiency and 
unpatented designs. High quality and low 
prices Free circulars giving detailed infor- 
mation; send for them. 8S. M. Howell, 194 
N. 4th St., Columbus, Ohio. 


FOR SALE—A ‘‘5—F”’ Al Vista Panoramic 
Camera; takes film pictures 5x6 and 5x12 
inches; also has 4x5 plate attachment. -Grams, 
292 Janssen Ave., Chicago. 


FOR SALE—5 H. P. Marine Gasoline En- 
gine, tank, shaft, wheel, etc, complete; good 
condition; price $225. Chas. Line, 113 Quincy 
St., Chicago. 


FOR SALE.—Stock general merchandise 
clearing $2,000 a year profit, cash only takes 
it. In Tamaco, Iowa. Clean stock. Money 
maker. Address, 728 Popular Mechanics. 


FOR SALE.—Complete bicycles $9 to $12; 
send for sample or ask for catalogue. Bro- 
sius & Brosius, Fort Wayne, Ind. 


FOR SALE—Collection of fine old violins. 
Write for prices. 95 Clybourn Ave., Chicago. 


242 POPULAR MECHANICS 


AUTOMOBILE MATERIAL 


For Building and Repairing all Kinds of 
Gasoline and Steam Vehicles, Motor Cycles, Etc. 
GASOLINE ENGINES FROM 1 1-4 H. P. TO 80 H. P. 


Transmission Gears, Running Gears, Wheels, Axles, Differential Gears, Coils, Batteries, and in fact 
everything necessary for automobiles, also caps, coats and all accessories 
SEND FOR 1903 CATALOGUE AND MENTION THIS PAPER. 


- .« « 21 La Salle St., Chicago 


FOR SALE. 


April 11, 1903. 


BUSINESS CHANCES. 


GAS ENGINE OWNERS who have had 
trouble with lubrication can learn how to for- 
get it by addressing The Automatic Lubrica- 
tor Co., 1109 Caxton Bldg., Chicago. 


FOR SALE—Gem hand shirt ironer in good 
condition. Cheap for cash f. o. b. cars. W. 
J. Leonard, Pulaski, N. Y. 


FOR SALE CHEAP—New treatise on steel 
welding and forging; all the new steels and 
welding compounds for same; also Thermite 
welding explained and 75 new steel working 
metheds and recipes; also two colored scien- 
tifie tool tempering charts A and B. All the 
above for one dollar. Samples free. Forty 
years a factory steel worker. W. M. Toy, 
Sidney, Ohio. Any one having bought my 
recipes can have the new treatise for 25 
eents in stamps. 


FOR SALE—One cemplete set of tinner’s 
tools and machine. Send for list and price. 
Address W. B. Frymire, Bloomfield, Neb. ‘ 


FOR SALE—Harness shop in small but 
prosperous town in Oklahoma, $800; has been 
established 3 years; only shop in town. Ad- 
dress Wm. Tichter, Jones, Okla. 


WANTED. 


WANTED.—A Seavey photographers stair- 
way, with railing, etc. all, 1456 Broadway, 
New York, N. Y. 


WANTED-—Inventors who are looking for 
someone with experience in obtaining Patents 
and disposing patent rights to best advan- 
tage. ew Book on Patents free. Address 
“H” care Popular Mechanics. 


WANTED—To print your return envelopes, 
No. 6, 26X XX, for 10 cents. The Bee Farmer, 
Woodstown, N. J. 


PATENT FOR SALE—Wind mill regulator, 
takes full charge of wind mill, pump and all 
tanks, governs the mill in storms. For par- 
ticulars write E. Wuerfel, 466 Austin Ave., 
Chicago, Ill. 


AUTOMOBILES. 


FOR SALE.—Several Electric Stanhopes 
and Runabouts, made up of standard parts, 
equipped with Exide Batteries, at a bargain 
to close an estate. A splendid proposition for 
agents. D. W. Sowers, Buffalo, N. Y. 

FOR SALE—Two steam Runabouts; little 
used; three steam Runabouts, new; four steam 
Surreys. All first class and up to date, very 
cheap. E. A. Wright, Canton, Ohio. 

FOR SALE.—Several Standard Running 
Gears, suitable for electric or steam vehicles, 
at a bargain, to close an estate. D. W. Sow- 
ers, Buffalo, N. Y. 


CARBURATOR, $5.00; muffler, set of 
wheels, boiler drilled 14x16, all riveted, ready 
for tubes, $10.00; copper tubes for same, 
$10.00. Large brazer. Running gearless 
tires, set of rims 28x2% with nickle spokes 
and hubs. Address Box 523 Meyersdale, Pa. 


___ BUSINESS CHANCES. 


WANTED.—A partner with no less than 
$2,000 capital for a machine shop and foun- 
dry, to work ont a good paying patent, also 
to build a 50 barrel flour mill. For further 
particulars address H. Feldhus, Hallam, Nebr. 


FOR RENT—Room; best loeation in state 
for laundry. 598 East Jefferson St., Frank- 
lin, Ind. 


FOR RENT.—Manufacturing facilities and 
fine dry goods store, locality at 673-675 Grand 
Ave., with cement basement 46x94. Plate 
glass front, cross car line. E. G. Pfeiffer, 166 
N. Robey St., Chicago. 


$1,200 BUYS JEWELRY and optical stock, 
safe and fixtures. Pop., 1,000; electric light 


and water plant. I. E. Spreng, Sycamore, 
Ohio. 


PATENTS—Best of facilities. Roodhouse and 
Moore, 100 Washington St., Chicago. 


SPECIAL. 


WILL TRADE—We have several farms that 
we will trade for hardware or city property, 
or will sell for cash. Farms are near to 
market and first-class North Dakota soil. Do 
net write us unless you mean business. More 
Bros., Wimbledon, N. D. 


COMMON-SENSE HANDRAILINGS and 
How to Build Them, by Fred T. Hodgson. 
Fully illustrated, 12mo, cloth; price, postpaid, 
$1.00. Popular Mechanics Co., Chicago. 


MERCANTILE COLLECTIONS and reports 
everywhere. Gilt edge references from bona 
fide clients. The Bartlett Agency, Chamber 
of Commerce Building, Chicago. 

GYPSY WITCHES FORTUNE Telling 
Cards, by Madame Le Normand (Gypsy Witch). 
A full pack of 52 cards and complete direc- 
tions, postpaid, only 50 cents. Los Gatos 
Novelty Co., 604 Journal Bld., Chicago, Ill. 


FARM ENGINES—How to Run Them. The 
young engineer’s guide to the operation of the 
Traction Engine. Cloth, illustrated, postpaid, 
$1. Popular Mechanics Co., Chicago. 


DO YOU WANT TO EARN a Motor Bicycle 


free? Address without delay 735 Popular Me- 
chanics. 


HOMAN’S—SELF-PROPELLED VEHICLES 
Price $3. Other books at bargain prices. F. 
Jos. Lamb, Grand Rapids, Mich. 


ENLARGED NEGATIVES, bromides, trans- 
parencies, medallions and lantern slides 
made to order from your own negatives. C. 
E. Walter, Agricultural College, Mich. 


UNUSUAL OFFER by a growing town In 
Wisconsin on two lines of railroad, of free 
site uildings, etc., to secure good industria} 
concern. Plenty of desirable help ar very 
reasonable wages. Address 732 Popular Me 
chanics. 


WE ARE MANUFACTURERS of metal 
novelties in any quantities, also make wood 
and metal patterns, punches and dies. We 
are just the people inventors are looking for. 
Clark Bros., 266 N. Main St., Janesville, Wis. 


GAS ENGINE BOOK—New; a book for prac- 
tical workers; tells what a Gas or Gasoline 
Engine is; how to purchase, install, operate 
and care for it. What to do when it gets 
stubborn and how to do it. Practical, compre- 
hensive and written in simple language. Cloth, 
144 pages, $1.00 postpaid. Popular Mechan- 
ics, Chicago. 


LINE DRAWING. Mechanical. Best 
grade. Address 730 Popular Mechanics. 

POCKET TAPE MEASURE, in fancy 
nickel case, automatic spring, strong and dur- 
able, prepaid only 15 cents. Send 2 cent 
stam for illustrated catalogue. Nationa) 
Supply Co., Dallas, Texas. 


LET ME SELL YOUR PATENT. I HAVE 
BUYERS WAITING. CHARLES A. SCOTT, 
GRANITE BLDG., ROCHESTER, N. Y. 


Please mention Popular Mechanics when writing to advertisers. 
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